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(front -end module) • ^ ^ ^ ^ ^ - ^ ^ ^/j %^ - - 

II ^ 'fg. it it II # a SI ^ 'fb 6^ ;r ff> ^ >fe ^ ^ 'fE^ ^S. ^ 

n ' s. ^ ^ m ^ ^ n £x ^ ^ u *4 



I ~ ^ m .^1. 

I I ~ # A ^ 

\2~ ^ m m 

1 3 - ^ it ?t >iL ^ 
7^ ' ^X^^i$i^ C^Bg^^ : Front-end module for wireless network system) 



A front-end module for wireless network system 
is disclosed. The front-end module includes a 
t r ansm i t t i ng/ r ec e i V i ng switch, a bandpass filter, 
a balun, a lowpass filter, and a power amplifier. 
The front-end module is characterized in that the 
bandpass filter, balun, lowpass filter are formed 
inside a plurality of 

1 ow- temperatur e-co f i r ed-ceram i c (LTCC) substrates 
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1 5 ~ # 41 
21- # ^ ^ 

23- 'fe. ia n 
^ ^ X n 

25- # 4t 



7^ ' ^X-^H^-ti^-i- i^^HZ^ '• Front-end module for wireless network system) 

by patterning while the transmitting/receiving 
switch and the power amplifier are formed on a 
surface layer of the plurality of 

1 ow- tempera ture-co f i red-ceram i c (LTCC) substrates 
by surface mounting technology (SMT). 
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i^-g-B^ta"^ (1) 

- ^ I ^ m ^ff M ^ ^ m 
^ ^ [ ^ ^ a # ] 

Infrared ) ^ t 4t itC Laser ) # 4? t # # ^ ^ ;iL( 
Carrier ) » *;i?^^^t:^^6^Jfiay7$^c^i ' -i^-ft^-L^i* 
^ ^ 'f± 3. ^ :^ ilt " 

^M^ms^^m:^^ ' — - Ait ^ 

^ # ' ^Aik^^m'2>'M:^^n^ 6^1 IEEE802. 1 1 ^ #( 
l:fei^^it54Mbps ' ifi] it ^ 3:^ m ^ itlOO K A » 
^ <^ t ^ 1^ # #r 6^ IEEE80 2. 1 1 ^ # ffib f ' - ^ 
5^^, .^(front-end module) ^ & ^ 4 ^ ^ 

(baseband Processor ' ;t^-^PHY) ^MAC (Media 
Access Controller ) ^=-^p^^fe^ ° 

* ^ 3^ t §^ ^ M ^ ^ T A t 6^ t ^ 

n " ^ J m it m. ' ti 'S^^ '^f. m it ^ 7t m j. 2! 
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s.>^mmH (2) 

s^^M ^s. ' ^ M ^ M >s. ^ ^ m -^(Low 

Temperature Cofired Ceramic ; LTCC) ^ t ' JL ^ 
-L it ^ f i ° 

4^ # ^ - a ^Kl ^ ^ ^€ - « ^ ;^ ^ i% IS. ^ ^ 
f^m ^a. ' ^ T ^ ^ i& ^iL t& 7C # ^ -fb >a ^ >fb «■ 

'f^ ^ # - -f ^fe ^ ^ ;^ ^ ^ ^ ^ ^ 

la > ^ ^ ^ ^ , - ^ it it z:^ H > - # 1^ 5. 

m n ^ - i^m. n & - ^ ^ X E » >&,tb ' t^^it 

t^'it^^/j^^r^m^-^^iititm, ° # ^ w J- ^ w # n 
it # ^ ^ it ;t ^ ' ^ u ^ 3L A ^ ^ n 

^ "tt " Ui^ 7^ n ' it # 5. tt J;!? :^ A H ' ^ « # 

H ^ It ^g. it it H # U ^ # >fb ^ ^ ;^ ;p|. ^fg. # 

^ >fe 1^ ' ^ "ft €^ ^ f^l ^ tt ^ ;!t A ^ a ^ ® 

lA ^ ^ # ^> i?. ;?pMt ^ -fg. >:a ^ ^ ^ - ^ >t o 

m ^ ^ ^ : ^ - > ffl ;^ ^ 41. H ^ 5^ |i t 
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m - ^ A H -ft ^ ^ U ;5& ^ ^ tJt o 

^ ^ M m ^c. ^ t - ^ ^ M 

(transmitting/receiving switch)12 - — ^ it it j:^ H 
(band pass filter)13 - - # ^ W J. ^ W # H 
(balun)14 ^ - ^g. it it ^ ( 1 ow pass f i 1 1 er ) 2 3 ^ - # 
^AUCpower amp 1 i f i e r ) 2 4 «> 

^ X ' ^ ^Jfe .li. 1 6^; -ft M #'J ffi - ^ ^ ^ 
(receiving antenna) 1 1 # i|t - M <t ^ ' m M m it ^ 
#^^-^>lt]>^15 ' i':^-S.)lf^i#^i»^254^'ft^Mi^4jf 
' 3^ - # it A .l*.( transmi tt ing an t enna ) 2 1 # It iij 

^ it ¥j 4t m fs^ ' ^ 1 ^ ^ it # - 31- # # 

it» n ^ $- ^ m\ ' t^^l^Li^lBite-^tl^^^^^B^ > 

# it # ^ ® Jlr «|^ # i77 f^l 1 2 ^ ti7 iTo ^ # it . gj 

M m it i^ t ^ ^ iM. }^ n\3 :sL ^ m ^ ^ m n ^ B 

14^A^ifh^^i\ti^l5m^'it'> t ^ M i^2b i^n - it ^ ^ 
#itBf » >li:#t^l^gf1Wr2;i-i'^'tt&ii^l^#iti^##it ' jfcb 
8f^^i#lti^254L'ft^'ft.f-^.^i^Ji7^:!^ABlTA'fg,it;t 
^ JB^ iB. ^ ?4 mi2 ' # li. * # it ^ .4^ 

2 1 # 4t it! ^ » 

4^ ' ^ % ^ m fA %fi\2 3. ^ ^ " ^ it ^ 

(GaAs ) P^l Bfl(switch) A— RC t i?^ ' fln ^ it it ii E(band 
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s.^^mtim (4) 

pass filter)13 ^ # ^ 1^ J. ^ ^ # ^ ^ ( ba 1 un) 1 4 it ^6. it 
it>iL^(low pass f i 1 ter )2 3 * LC t it » 

#> # ffi ^ ;f 6^1 'fg. >:a # 1^ t.(Low Temperature Cofired 
Ceramic ; LTCC ) 1. ;fe3 1 |i -f^ ^ - ^ It 4g .4a.3 » ^ > ^ 

f ^ ' ^ # ^ ffl ^ >^ m 51- lit ^ ^ 1 

7t # ' & +77 # f4 M 1 2 ^ t ^ ^ ^ ^ it ^t- H 

13 > # ^ # 5. ^ # # H 1 4 .a ^6. it ?t ^ 23 ' % U m ^ 
^ A ^ ^ ^ ^ ^ }^ ^ ^ m % ^ ^31 ^ o ^^it^Tt 

^^^^t^^A^^n^^ffjTt^^^if^s.^ ' m it M m 

¥] lit ^ i7J ?4 mi2 ^ t ^ E > ^ it ;t >^ H 1 3 ^ # ^ W 
^ W # m ^ 1 4 ^ -fg. it ;t H 2 3 ^ 7t # ^ 5. ^ >fg. a ^ 
:^l^t.l.fe31l^-Sp$t;fat;^jJfit#t^^>5Lt^e#^^ 
7t ^ m ^ ^ ^ ^ }^ ^ -t^ m '± ^ ^31 PS ^ ' tl A, rfb r ' 

H ' -fg. ^ :^ 1^ ^ M 31 1 ^ ^ ^ ^ a ^ & $k ^ 

^ # m tS: ^ i t!? 7t # • 5p i;j m f^l M 1 2 t FJ. ^ - i;6 

t^b&^:^^^i^^^^^g.>:£^:^l^£l.;fe31f^^P6^f^t^ 
^7f) ' J.^t>f4l4:.F8l#, a^^^l-it^LCvia hole)42i4 
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i ^ ^mnm (5) 

^ ^ m ^ 
€ ^ # a ^ 

^ ^ ^ 

* * f: t ^ 

(via hole)52 
^ ^ m 



^* 1^ ^ 



1^ - SI 

' :^ 

a ^ ^li l«I t. 

Ifc ^g. >s ^ 

7t # " 

^ ^1; l«l 1. 

^ it ?L42 ^52 
la H ^ ^ t& 7t 

M ^ m ^ ^ 
^ ^ M m % ^ 
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-^^^.^ « ;55-;?r® ' -ko m3B 1^ if^ » it^^ 

( ^ m 7f) ' -S- ^ t ^ 5 1 ^ Pal #, ^ ;| ^ ii. :j:L 

• Silt ' ts^'fc^>f>fg.>:a#:^i^-^^ 

>fb 6^ 5^ ^ -g^ J. ^ M ^^y^ 4^-):^m * 3 1 

SI 2 ' m. n k(j M n m m }^ Bp m ^ n m 
'\±¥j >^ .£33 # ;t * ^ tb Hp >^ ^ ;t 

^fe31l6fj;^®^;fe32rBli?q^^^ o 

m % ^ ^ ^ f ' *;^®_L|^Tt 

^ ^^y^ ^ ^ m ^ ^ ^ ^ ^311 r ^ ^ M '^s. 

# t it - 

^ M ^ ^ 7t ^ m 0. :^ ^ A 

t ffii ^ ft ^b ^4 ' m % ^ ^ ^ a )^ ;^ it ^ 

^ ^ it m » 

# n ^ ^ it m 3. ^ 4t ^ n ^ 

>^ -f?'j 'j± ffii ^ m. tj 'i± ' 7fy. . ^ ^ ^ ^ 4^ 
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n-^^nm (6) 

m it ' m ^ ^ ^ n ^ m ^ m m ir, ^ :^ o 




M m ^ ^ ^ m - 

® 2 - iL ^ ® ' m ^ ^ ^ m - t i^i ^ ^ ^ M ^ m 
A m $s. t ' 7^ ^ ^ m ^ ^ ^ M ^ )^ m 

@ 3A - 7F t H ' m7F;^^m-ti^^l^B^^^m 

51- ^ ^ t f: a 6^ ie. £ ^ .t » 

n 3B - 7F t SI ' m ^ ^ m - t "(H ^ ^ ^ M ^ m 

7c # t; r£ 
1 ~ ^ .ta 

i\ - m >^ ^ ^ 

12- ^ # i;j # f^l |g 
1 3 - ^ it ?t >iL ^ 

14- 4^ ^ m M. ^ m n ^ B 

1 5 - # »lt 

21- # ii. ^ 1^ 

2 3 ~ 'fg. it ?t >jt ^ 
2A- ^ ^ X n 
25- # 4t 

3 - ^ ^ M .^JL 
3 1 - -fg. a ^ 1^ 
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32- ;^ ® t ^ 
3 3- 

41 > 51 - ^ t 4 

42 ^ 52- ^ >! II- it ?L 



- ^ ' it # 5. 1^ # ^ f^i w ' # >0L ii 4 a: 

- it ill 1^ 4t 41- f^l ^1 6 # -ft H: ; 

ii-4Siti§it^it/t?:&^^t^6#«li'f§!^ ; 

-^&.it;tj^ll ' a, ^ M. m ^ ^ X n ' #«&ii4^it 
it ;t 1 ^± ^ 41 ^ )3. ^ m % ^ ^ ' 41- 

f^l M ^ 1^ # A H -fiL # ^g. >^ ^ 5^ i«l t. & >fe ^ - * 

2. t It ^ ^'J |£ ® ^ 1 3^ ffi Jfe ^ ^ 

M ' * 1 ^ it it n ^ n ^ m M. ^ m n & 

it >^ H i!; i-x SI ^ >ffc ;r ^ ° 

m ^S. ' * t "It -te7 ^. Bfl ^§ it J;^ A ^ # J-^^ ^ © lA ^ 

^W(surface mounting technology SMT)^^^ • 

m is. ' * t # >S ^ m £ 1- t * # # it ^ t ^ ^1. 

5. ^ t tt * ^'J la 31 ^ 4 3^ 41 M ^ .'^ 3^ ^ :t isfe 
' ^ ^ m ^ fA m S. ^ -GaAs f/f1 A -RC t 




1^ 13 I 



^ -LC € ^ ' 

m ^3. ' * t I^RC t 5^ ^ I^LC 1 5^ t t s ^ t ^ ^ u 

7. t t* ^ ^>J ie. ® ^ 6 :^ ffl ;^ ^ ^ .i^ iZS- ^ ^ 

^ if ^ ;R « 

m ^s. ' *tt^*>tJi*#^;^®t^ ' J- ttRC « 5S. 6^J t la 

m ^S. ' A t ^ RC m ^ m H >f^, >db Hp ^ ^ « 

10. :ittj t tf ^ ^ g| 1^ 8 4:. ffl ;^ ^ ,41. .*JiI M. ^ ^ 

isfe '.^5. ' ^ f t^RC % ^ ^ t m. n - A ^ m. ^ ■\± ^ 

M .^JL ' ^ t t^RC t s§: -S. ItLC € 3^ # * ^ ^ € ># ^ Pal 

13. :itattf^^.J^I|^12:^4L^^#il^.^5|.,%=|Jt-^::^ 

iSfe ' * t ItRC t: i?^ ^ ItLC t ^ H * ^ ^ -t ^ fal 
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14. ^^t^^^'i^^m^ii^^^^M^ms^^m.^M 

^ -ft ife * 1^ # it A .4*. # 4^ ' 

15. t tf -f- ^ ® ^ 1 :^ ffi ^ ^ ^ 51. ^ 41 ^ 
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